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Introduction
Polychacteannelidsconstitutean importantfecding
resoureefor severalspccicsof thebenthicanddcmersal
marinefauna.Theirrole in theenergeticflowof marine
ecosystemshasbeenmadeevidencedbythcircontribution
tothedietof fishes(Amaral& Migotto,1980;Ben-Elihau
et01.,1983;Ben-Elihau& Golani,1990;Amaraletàl.,1994)
andcrabs(Schembri,1981;Le Calvez,1984;1987;HalI et
ai.,1990).
Themaindifficultywhcnstudyingthedietofcrabsisthe
identificationof stomachcontentsto specific leveI.
Nevertheless,concerningthepolychaetes,thepresenceof
certainstructureswhicharemoreresistanto digestion,
suchassetae,uncini,hooks,mouthpiecesandopercula,
allowsthedeterminationtofamilyleveI.Theanalysisatthis
leveIis justifiedby thegreatwithin-familyhomogeneity
regardingthetrophicgroup,positionin thesedimentand
feedingstrategies,alIof whicharein agreementwiththe
conccptof fcedingguildsbyFauchald& Jumars(1979).
Thefeeding uildapproach asbeendemonstratedtobe
rather useful in trophic ecologystudies(Maurer &
Leathem,1981;Bianchi& Morri,1985;Paiva,1993).
Consideringthat brachyurancrabsare the main
megabenthicgroup (Sartor, 1989;Pires, 1992)and
polychaetesthemainmacrobenthicgroupin thestudied
arca(Paiva,1990;Pires-Vanin,1993),theknowledgeof
theirinterrelationsarefundamentalinardertounderstand
thelocaltrophicweb.
Study area
Thisworkis a partof anintegratedinvestigationof a
tropical eoastal ecosystem carried out by the
OceanographicInstituteofSãoPauloUniversity(IOUSP)
inUbatuba.
Thesurveycruiseswereconductedonthecontinental
shelfof SãoPauloState,southeasternBrazil (23°31'to
Contr.no. 797do Inst.oceanogr.da Usp.
23°45'S- 44°58'to 45°06'W),with the researchtrawler
"Veligcr11",atdepthsrangingfram15to45m(Fig.1).The
sedimentofthestudyarcaisconstitutedmainlybyfineand
very fine sand (Furtado & Mahiques, 1990).Mud
component,withameangrainsizein thecoarsesiltrange
is greatercloseto thecoast(20m) andnearthe50m
isobath.
Thehydrographicconditionsof theareawerestudied
byEmilsson(1961),Matsuura(1986)andCastroFilhoet
aI. (1987).Theinnershclfhasamarkedannualvariability,
withastrongthermoclineatmid-depths(20m)insummer
andalmostnostratificationduringwinter.
Material and methods
Seasonalsamplingatthreedepths:15,30and45m(Fig.
1)wascarricdoutbymeansofanotter-trawlof6mmouth
width(Fig.1),startinginthespringof1985.Twoadditional
samplesweretakenat30min thesummerandwinterof
1987.
For thisstudy,6spcciesofbrachyurancrabs(Table1),
belongingto 4 families,wereselectedowingto their
abundance,biomassandfrequencyof occurrencein the
area.
Aftercollection,thecrabswerestorediniceboxesand
thestomachswereremovedandfixcdin 10%buffered
formalin.Thestomachcontentswerelateranalyzedinthe
laboratory,thepresumedpolychaetematerialwassorted
andpreservedin 70%alcoholfor furtheridentification,
basedonthepresenceofstructuresassetae,uncini,hooks,
mouthpiecesandopercula.
Thecontributionofpolychaetestothestomachcontents
wasestimatedthroughtheirfrequencyof occurrenceand
their feeding guilds were defined as: carnivores,
suspension-feeders,motilesubsurfacedeposit-feeders,
sessile subsurfacedeposit-feeders,motile surface
deposit-feedersand sessilesurfacedeposit-feeders,
accordingto the classificationof Fauchald& Jumars
(1979).
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Fig. 1. Studied areaandsamplingstations(. ).
Table 1. Number of stomachsof crabs with identifiablecontents (1), numberof
stomachswith polychaetes(2) and their frequencyof occurrence(3)
(1) (2) (3)
Persephonamediterranea(Herbst,1794) 142 114 80.3%
Libinia spinosa H.M.Edwards,1834 409 128 31.3%
Portunusspinimanus(Latreille,1819) 172 59 34.3%
Portunusspinicarpus(Stimpson,1871) 90 17 18.9%
CallinectesornatusOrdway,1863 423 107 25.3%
Hepatuspudibundus(Herbst,1785) 579 88 15.2%
Total 1815 513 28.3%
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Results frequencyof occurrence.Tnsomecases,morethanone
polychaetefamilywasfoundinasinglestomach.
Thefrequencyofoccurrenceofthepolychaetefamilies
foundinthebrachyuranstomachcontentsandtheirfeeding
guildsareshowninTable2.It waspossibletodetermine31
polychaetefamilies.The most frequentfamilieswere
Terebellidae,Capitellidae,Maldanidae,Onuphidaeand
otherEunicida,whichcouldnotbeidcntified.
The stomachcontentsof 2715specimensfromthe6
referredspecieswereexaminedandonlythestomachswith
identifiablefooditemswereconsidered.Table1showsthe
numberof stomachswith identifiablcpreysfor each
species,thenumberofstomachswithpolychaetesandthcir
Table2. Frequencyof occurrenceof thepolychaetefamiliesfoundin thebrachyuran
stomachcontentsandtheirfeedingguild
PEME
POSP
POSC
CAOR
LlSP
HEPU
Persephona mediterranea
Portunus spinimanus
Portunus spinicarpus
Cal/inectesornatus
Ubinia spinosa
Hepatuspudibundus
* Eunicida farnilies
BRACHYURAN SPECIES
POLYCHAETA PEME POSP posc CAOR LlSP HEPU TOTAL FEEDING GUILD
FamilyAphroditidae 2 2 3 4 1 12 CARNIVORE
FamilyPOlynoidae 1 1 4 4 6 16 CARNIVORE
FamilyPolyodonlidae 2 1 3 CARNIVORE
FamilySigalionidae 1 4 6 2 13 CARNIVORE
FamilyPhyUodocidae 1 1 1 3 CARNIVORE
FamilyPilargidae 1 1 2 2 6 CARNIVORE
FamilySyllidae 1 1 CARNIVORE
FamilyNereididae 1 4 3 4 12 CARNIVORE
FamilyNephtyidae 1 1 2 CARNIVORE
FamilyGlyceridae 2 4 1 2 4 1 14 CARNIVORE
* FamilyOnuphidae 11 3 6 2 22 CARNIVORE
* FamilyEunicidae 1 1 CARNIVORE
* FamilyLumbrineridae 2 1 3 CARNIVORE
* FamilyArabellidae 1 1 CARNIVORE
* FamilyDorvilleidae 1 1 CARNIVORE
Eunicidaunidenlified 17 3 2 12 10 9 53 CARNIVORE
FamilyOrbinidae 3 1 3 7 MOT.SUBSURF. DEP. FEEDER
FamilyParaonidae 1 1 MOT. SURF. DEP. FEEDER
FamilyPoecilochaelidae 1 4 5 MOT. SURF. DEP. FEEDER
FamilyChaetopteridae 3 1 5 9 SUSPENSION FEEDER
FamilyFlabelligeridae 1 2 1 2 1 5 12 MOT. SURF. DEP. FEEDER
FamilyStemaspidae 1 1 MOT. SUBSURF. DEP. FEEDER
FamilyCapitellidae 32 1 5 2 10 50 MOr. SUBSURF. DEP. FEEDER
FamilyMaldanidae 18 1 2 7 11 5 44 SES.SUBSURF.DEP.FEEDER
FamilyOweniidae 2 2 SUSPENSION FEEDER
FamilySabeUariidae 7 1 4 12 SUSPENSION FEEDER
FamilyPeclinariidae 2 10 1 2 15 MOT. SUBSURF. DEP. FEEDER
FamilyAmpharelidae 1 1 1 3 SES.SURF.DEP.FEEDER
FamilyTerebellidae 5 22 2 5 18 6 58 SES. SURF. DEP. FEEDER
FamilyTrichobranchidae 1 1 2 SES.SURF.DEP.FEEDER
FamilySabellidae 2 1 4 1 8 SUSPENSION FEEDER
FamilySerpulidae 1 9 2 12 SUSPENSION FEEDER
Unidenlified 31 9 3 37 52 36 168
TOTAL 131 70 22 116 138 95 572
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As expected for soft sediments,therewasa
prevalenceofdeposit-fccdingpolychaetcs,eventhoughthe
proportionvariedamongstspeciesofBrachyura(Fig.2).
In P. medite"anea,the subsurfacedeposit-feeders
wereresponsiblefor38%ofthedict(Fig.2)andthemain
familiesfoundwereCapitcllidaeandMaldanidae(Table
2).
In P. spinimanlls,the surface dcposit-feeders
(Tercbcllidae)and thesuspension-fceders(Scrpulidae)
(Tablc2)madeupmorethan50%ofthcpolychaetesfound
(Fig.2).
. In P. spinicarplls,thccarnivoreswereresponsiblefor
59%of thediet.Suspcnsion-fcedcrswereabsent(Fig.2;
Table2).
C.omatllsfcdoncarnivorcs(Eunicida)andsubsurface
dcposit-fceders,mainlyonthePcctinariidae(Fig.2;Table
2).
L. spinosafed on deposit-feedcrs,carnivoresand
suspcnsion-feeders(Fig.2).Amongsthedcposit-fccders,
a largepartwasrepresentedbythesurfaccsessileforms,
mainlybythefamilyTercbellidae(Table2).
H.plldibllndllsfedoncarnivoresanddeposit-feeders,
bothframsurfaceandsubsurface(Fig.2).
There was a high occurrence of unidentified
polychaetes(29%ofthetotal).Thisproportionvariedfram
13to38%,amongstthebrachyuranspecics(Fig.2).
Thecomparisonbetweenthepolychaetespresentinthe
stomachcontentsof thestudiedcrabsandthosecollected
100%
80%
60%
40%
20%
fromthesurveyareais shownin Figure3.Somefamilies
wereonlyfoundin thearea(Ophelüdae,Magelonidae,
Goniadidae,CirratulidaeandSpionidae)andothersonly
found in the stomach contents (Aphroditidae,
Polyodontidae, Chaetopteridae, Sabellariidae,
Pectinariidae,SerpulidaeandAmpharetidae).
Discussion
Polychaeteannelidsareveryabundantintheinnershelf
of Ubatubacoast,beingrepresentedby morethan150
speciesandreachingdensitiesup to 250individuaIs/m2
(Morgado,1988;Paiva,1990).
Theyareanimportantitemin thedietof brachyuran
crabs,occurringapproximatelyin30%ofthestomachswith
identifiablecontents.Usingafeedingindex,whichisbased
onthefrequencyof occurrenceof fooditemsandonthe
percentageof eachitemin thetotalvolume,Petti(1990)
observedthatforP. medite"aneandP. spinimanlls,the
polychaeteswereoneofthemostimportantfooditems.H.
plldibll1ldllS,L. spinosaandC. omatlls,however,showed
ontogenetic changes in feeding habits, with the
predominanceof polychaetesonly in the younger
speclmens.
[J unidentified
[J suspensionfeeders
11Isessilesurfacedepositfeeders
11sessilesubsurfacedepositfeeders
IJImotilesurfacedepositfeeders
a motilesubsurfacedepositfeeders
. camivores
Fig.2.Frequencyof occurrenceofpolychaetegroupsinthedietofcrabsand
thepercentageofdensityofeachpolychaetegroupinthearea,accordingto
Paiva(1990).
0%
c( ..J tO VI tO VI VI VI
W c( Q) ::s g ::s ::s ::sIr: t- I: I: 1; "C e-tO I: I:c( o E '5. I: ::s tOt- 2 5 .c (,)'2 VI :;; '2
'i '5. ..,j ti ::s '5.VI c. VI
E a: :x: a:a:
PETTI et ai.:Trophic relationshipsbetweenpolychaetesandbrachyurancrabs 65
Fig. 3. Comparison between the densityofthepolychaetefamiliesfoundin
thearea(Paiva.1990) and thefrequencyof occurrenceof thosefoundin
thestomachcontentsofcrabs.
Two maingroupscanbe recognizedregardingcrab
predationon polychaetes.P spinimanllsandL. spinosa
feedmostlyonsurfaceanimaisuchassessileandmotile
deposit-feedersandsuspensionfeeders,anddonotappear
toforageintothesediment.Theothergroupencompasses
thosespecieswhichcapturemainlycamivoresor dig in
searchofsubsurfacespecies.Theyareactivespeciesueh
asC.omatus,P.mediterraneaandH.plldibllndlls,although
the latterdoesnot havepolyehaetesas an important
eomponentin itsdiet(Petti,1990).
Observationin laboratoryconeemingthebehaviorof
eaehbraehyuranspecieswhensearehingandeatehingthe
differentpreys eould provide valuableinformation,
allowingabetterunderstandingoftheirfeedinghabits.
P. spinicarpuswasunfortunatelyundersampledand,as
a eonsequence,theresultsobtainedfor thisspeciesare
unreliable.Owingtothegreatimportanceofthisspeciesin
thearea,mainlyatdepthsgreaterthan50m(Sartor,1989;
Pires,1992),additionalstudiesarerequiredin orderto
establishitsactualpositioninthelocaltrophicweb.
Emphasismustbe placedon the greatnumberof
unidentifiedpolychaeteswhichprobablybelongto some
familiesaiso commonin the area, suchasParaonidae,
Magelonidae,SpionidaeandCirratulidae(Morgado,1988;
Paiva,1990).Sincethesefamilieshavefew struetures
resistanto digestion,whicharereducedto simpIesetae
andtinyunciniofdifficultidentification,theimportanceof
theirtrophicgroup(deposit-feeders)inthedietofcrabsis
likely to be underestimated.The occurrenceof these
familiesin the diet of fishesstudiedin the samearea
(AmaraI etai., 1994)corroboratesthisobservation.The
identificationoffishstomachcontentisnormallybasedon
entireanimaIsandnotonfragmentsorhardpartslikethose
foundoncrabs.
Thecomparisonbetweenthepolychaetesfoundin the
stomachof thestudiedcrabsandtheactualpolychaete
fauna(Paiva,1990)showsafeedingpartitioningofthecrab
communitythroughpredationupondifferentpolychaete
familiesbydifferentcrabs.Theirabilitytofeedonsurface
andsubsurfacepolychaetesofdifferentrophicgroupswas
aIso observedbyLe Calvez(1987)in theRanceestuary
(France).
P. spinimanlls,whose diet is based mainly on
brachyuranandpolychaetes(Petti,1990),hadthemost
selectivedietconcemingthepolychaetes.Thisfactsuggests
apreferencefor somefamiliesratherthantoothersmore
availablein thebenthiccommunity.AlI theotherspecies,
butL. spinosashowedhigheraffinitiesbetweenthebenthos
andoverallstomachcontentsaf thecrabs.Theyareless
selective,eatingthemostabundantfarniliesin thearea,
suchas Polynoidae,Maldanidae,Capitellidaeand the
Eunicidafamilies.
The comparison between the contribution of
polychaetesto thedietof crabsandfishesin thearea
showeddifferencesconcemingthefeedingguilds.Some
eamivores,suehas Amphinomidae,Euphrosinidaeand
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Hesionidacwerefoundonlyinfishes(Amaralefai.,1994).
Conversely,tubieoloussuspension-feederfamiliesas
SerpulidaeandSabel1ariidaewerecommonin crabsbut
absentinfishes.Thisindicatesthegreatercapacityofcrabs
tofeedonpolychaetesof ratherdiffcrenthabits.
In view of the information given hitherto and
consideringtheimportanceofthedetriticwebinthesurvey
area (Paiva,1990;Pires-Vaninetai., 1993),brachyuran
crabscertainlyhaveakeyroleintheenergytransfer,linking
thesedimentcommunitiestothehighertrophiclevels.
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